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(ii) \ at least one pan DR binding peptide selected from the formula 
R1-R2-R3-R4-R5, wherein: 

Ri is an amiilo acid followed by alanine or lysine; 

R2 is selecteai from the group consisting of tyrosine, or phenylalanine; 

R3 is 3 or 4 arnino acids, wherein each amino acid is independently selected 
from the group consisting of alanine, isoleucine, serine, glutamic acid and valine; 

R4 is selected from the group consisting of threonine-leucine-lysine, lysine- 
threonine, or tryptophan-threoimne-leucine-lysine; and, 

R5 consists of 2 to 4 amino acids followed by an amino acid wherein each of the 
2 to 4 amino acids is independently selected from the group consisting of alanine, serine, and 
valine. 

-79. The polynucleotide of claim 78, wherein the polynucleotide is 
comprised by an expression vector. 




The polynucleotide of claim 78, wherein the fusion protein comprises 
multiple pan DR peptides. 

jk\ . The polynucleotide of claim 78, wherein the fusion protein comprises a 
homopolymer of pan DR peptides. 

Ja. The polynucleotide cjf claim 78, wherein the fusion protein comprises a 
heteropolymer of pan DR peptides. 

The polynucleotide of claim 78, wherein the immunogenic peptide, 
native protein fragment or particle comprises a ijeteropolymer with repeating units. 

^84. The polynucleotide of claim 78, wherein the immunogenic peptide, 
native protein fragment or particle comprises a T helper peptide. 

^S5T The polynucleotide of claim 7?L wherein the immunogenic peptide, 
native protein fragment or particle comprises an antiboxiy-inducing peptide. 
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$ (J^ ' Jtff. The polynucleotide of claim 78, wherein the immunogenic peptide, 

native protein fragment or particle comprises a CTL-inducing peptide. 
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^ A metl^d of synthesizing a fusion protein comprising at least one pan 
DR peptide and an immunogenic peptide, native protein fragment or particle, the method 
comprising, 

(a) selecting a Vector comprising a polynucleotide encoding a fusion 
protein, the fusion protein comprising, 

(i) an immunogenic peptide, a native protein fragment or a particle, 

and, 

(ii) at least\one pan DR binding peptide selected from the formula 
Ri-R2-R3-R4-R5> wherein: 

Ri is an amino acid followed by alanine or lysine; 

R 2 is selected from the group consisting of tyrosine, or phenylalanine; 

R3 is 3 or 4 amino acids, Wherein each amino acid is independently selected 
from the group consisting of alanine, isoleucine, serine, glutamic acid and valine; 

R4 is selected from the grd^ip consisting of threonine-leucine-lysine, lysine- 
threonine, or tryptophan-threonine-leucine-lysine; and, 

R5 consists of 2 to 4 amino kcids followed by an amino acid wherein each of the 
2 to 4 amino acids is independently selected from the group consisting of alanine, serine, and 



valine; 



(b) transforming a host ce^l with the vector; and, 

(c) expressing the fusion protein in the host cell. 



PL . 

J8>. The method of claim 86) wherein the fusion protein comprises multiple 
pan DR peptides. 

The method of claim 87, wherein the fusion protein comprises a 
homopolymer of pan DR peptides. 

The method of claim 87, wherein the fusion protein comprises a 
heteropolymer of pan DR peptides. 
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^9T. The method of claim 87, wherein the immunogenic peptide, native 
protein fragment or particle comprises a heteropolymer with repeating units. 

if \ 

,92. The method\of claim 87, wherein the immunogenic peptide, native 
protein fragment or particle comprises a T helper peptide. 

,937 The method of craim 87, wherein the immunogenic peptide, native 
protein fragment or particle comprises an\antibody-inducing peptide. 

H 

94. The method of claim $7, wherein the immunogenic peptide, native 
protein fragment or particle comprises a CTIAinducing peptide. 



T * 95? A fusion protein comprising, 
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(i) ajj immunogenic peptide, a native protein fragment or a particle, 

and, 

(ii) at legist one pan DR binding peptide selected from the formula 
R1-R2-R3-R4-R5, wherein: 

Ri is an amino acid fallowed by alanine or lysine; 

R2 is selected from the group consisting of tyrosine, or phenylalanine; 

R3 is 3 or 4 amino acids\ wherein each amino acid is independently selected 
from the group consisting of alanine, isoleucine, serine, glutamic acid and valine; 

R4 is selected from the group consisting of threonine-leucine-lysine, lysine- 
threonine, or tryptophan-threonine-leucine^lysine; and, 



R 5 consists of 2 to 4 amino acids followed by an amino acid wherein each of the 

\ 

2 to 4 amino acids is independently selected from the group consisting of alanine, serine, and 
valine. 

The fusion protein of claim 95, wherein the fusion protein comprises 



multiple pan DR peptides. 

<0\ The fusion protein of claim 95, wherein the fusion protein comprises a 
homopolymer of pan DR peptides. 

98; The fusion protein of claim 95, Wherein the fusion protein composes a 
heteropolymer of pan DR peptides. 



The fusion protein of claim 95, wherein the immunogenic peptide, 
native protein fragment or particle comprises a heteropolymer with repeating units. 



KK). The fusion protein of claim 95, wherein 



0. The fusion protein of claim 95, whereik the immunogenic peptide, 
native protein fragment or particle comprises a T helper peptide. 

</!, \ 

Jjyi . The fusion protein of claim 95, wherein the immunogenic peptide, 
native protein fragment or particle comprises an antibody-inducing peptide. 
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* The fusion protein of claim 95, wherein the immunogenic peptide, 

native protein fragment or particle comprises a CTL-inducing peptide. 
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1 1 ' jj[)3C A method of inducing an immune response in a human, the method 

comprising introducing of a composition of claim 78 into a human. 



The methodNof claim 103, wherein the polynucleotide is comprised by 



The method of claim 103, wherein the fusion protein comprises multiple 



an expression vector. 

p. 

pan DR peptides. 

1#6. The method of clafipi 1 03, wherein the fusion protein composes a 
homopolymer of pan DR peptides. 

The method of claim \1 03, wherein the fusion protein composes a 
heteropolymer of pan DR peptides. 

K(8. The method of claim 1Q3, wherein the immunogenic peptide, native 
protein fragment or particle comprises a heteropolymer with repeating units. 

\ 

The method of claim 103} wherein the immunogenic peptide, native 
protein fragment or particle comprises a T helpen peptide. 

& \ • 

prfL The method of claim 103, wherein the immunogenic peptide, native 
protein fragment or particle comprises an antibody-inducing peptide. 

\yC, The method of claim 1 03, wherein the immunogenic peptide, native 
protein fragment or particle comprises a CTL-inducing peptide. 



ill Ul \. 
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A method of inducing an immune response in a human, the method 
comprising introducing of a composition of claim 95 into a human. 

l>3^ The method of cmim 1 12, wherein the fusion protein comprises multiple 
pan DR peptides. 

P< The method of claim 112, wherein the fusion protein comprises a 
homopolymer of pan DR peptides. 

\^5, The method of claim lu2, wherein the fusion protein comprises a 
heteropolymer of pan DR peptides. 

The method of claim 1 121 wherein the native protein fragment or 
particle comprises a heteropolymer with repeating units. 

^yrf^ The method of claim 112, wherein the immunogenic peptide, native 
protein fragment or particle comprises a T helper peptide. 

JJr8. The method of claim 112, wherein the immunogenic peptide, native 

/-ilc 



protein fragment or particle comprises an antibody-inducing peptide. 

/ H9. The method of claim 112, wherein the immunogenic peptide, native 
protein fragment or particle comprises a CTL-inducing peptide. 
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I2(h A composition for eliciting an immune response to a T-cell and/or 
antibody-inducing peptide, the composition comprising multiple pan DR peptides linked to one 
or more T-cell and/or antibody-incmcing peptide, 

wherein the pan DR finding peptides are selected from the formula R1-R2-R3- 
R4-R5, wherein: 

Ri is an amino acid followed by alanine or lysine; 

R2 is selected from the group consisting of tyrosine or phenylalanine; 

R3 is 3 or 4 amino acids, wherein each amino acid is independently selected 
from the group consisting of alanine, isoleucine, serine, glutamic acid and valine; 

R4 is selected from the grouA consisting of threonine-leucine-lysine, lysine- 
threonine, or tryptophan-threonine-leucine-lysine; and, 

R 5 consists of 2 to 4 amino acids followed by an amino acid wherein each of the 
2 to 4 amino acids is independently selected from the group consisting of alanine, serine, and 
va, in , ^ 

J&{^ The composition of claim 1^20, wherein the composition comprises 
multiple pan DR peptides. 

The composition of claim 120. wherein the composition comprises a 
homopolymer of pan DR peptides. 

The composition of claim 120, wiierein the composition comprises a 
heteropolymer of pan DR peptides. 

The composition of claim 120, wherein the T-cell and/or antibody- 
inducing peptide comprises a heteropolymer with repeating units. 

The composition of claim 120, wherein the T-cell and/or antibody- 
inducing peptide comprises a T helper peptide. 



